INTRODUCTION
============

Femoral hernia is a relatively rare form of herniation. Of all the groin hernias that occur in the general population, it comprises 2% to 8% of them^[@B1]--[@B3]^ and 30% in females.^[@B4]^ Femoral hernia is associated with a high incidence of incarceration, omental and intestinal necrosis, and higher morbidity and mortality.^[@B4],[@B5]^ An obstruction and strangulation rate of up to 30% to 86% has been reported in the literature,^[@B1],[@B4],[@B6]^ and in these complicated cases, mortality rates can be as high as 10%.^[@B7]--[@B9]^

Though conventionally, femoral hernia has been managed by open surgical methods,^[@B1],[@B4],[@B10]--[@B13]^ of late laparoscopic management by transabdominal preperitoneal repair (TAPP)^[@B2],[@B14],[@B15]^ and total extraperitoneal repair (TEP)^[@B16]^ has become popular. The need to fix the mesh, requirements for general anesthesia, and the high cost are some the disadvantages of laparoscopic repair. Laparoscopic inguinal hernia being done with spinal anesthesia^[@B17],[@B18]^ and without fixation of mesh^[@B19],[@B20]^ has been reported in the literature, but as per our search, there have been no such reports for femoral hernia. We present our experience with 6 patients with femoral hernia treated without fixation of mesh, 4 patients under spinal anesthesia and 2 under general anesthesia.

METHODS
=======

Six of 940 patients (1760 hernia repairs) who underwent laparoscopic femoral hernia repair between January 2005 and September 2007 at a single large rural hospital in South India were included in the study.

The recurrence rate, pain scores at 24 hours and 1 week, hospital stay, days to resumption of normal activities, presence of pain at 4 weeks, seroma formation, and uri-nary retention rates were noted. Pain scoring was reported as 1=no pain, 2=mild pain, 3=moderate pain, 4=severe pain and 5=intolerable pain.

Patient Selection
-----------------

All reducible femoral hernias were included in the study. A hernia, which was irreducible clinically, was reduced after the patient was given anesthesia. Exclusion criteria were hernia irreducible even after anesthesia, obstructed and strangulated hernias, pediatric hernias, and patients with inguinal hernia associated with other hernias like ventral hernias.

Spinal Anesthesia (SA)
----------------------

Pentazocine 50 mg and Phenergan 12.5 mg were injected intramuscularly, 30 minutes before the start of surgery. Spinal anesthesia was given using a 26 G or 27 G needle in the L2-3/3- 4 space with 4 mL of 0.5% Bupivacaine. The spinal anesthesia was supplemented with injection of Midazolam, ketamine, or both, as needed.

TEP (Totally Extraperitoneal Repair)
------------------------------------

The patient was kept in a supine position. The operating surgeon and the first assistant (camera person) stood on the opposite side of the hernia. Two monitors were used.

A 1-cm to 2-cm subumbilical incision was made. The right rectus sheath was identified. A 1-cm vertical incision was made over the right rectus sheath. The rectus muscle was retracted laterally, and the space between the rectus muscle and posterior rectus sheath was enlarged with a piece of gauze so as to insert a 10-mm port cannula. With the CO~2~ insufflation connected, the telescope was introduced through the 10-mm port, and a space was created in the midline to reach the pubic ramus. Two 5-mm ports were then inserted in the midline, one between the umbilicus and the pubic symphisis and the other one just above the pubic symphisis. The femoral hernia was identified in the femoral triangle. After reducing the sac, the inferior epigastric vessels were identified. The internal ring was then identified just lateral to inferior epigastric vessels. After this, the peritoneum was reflected laterally till the anterior superior iliac spine. Posteriorly, the peritoneum was reflected till the point where the round ligament turns medially. A 15-cm ×10-cm size piece of polypropylene mesh was inserted into the preperitoneal space through the 10-mm port. The mesh was placed, without wrinkle, covering all the facial defects in the groin, Hesselbach\'s triangle, indirect ring, femoral triangle, and obturator ring to prevent other hernias. The mesh was not fixed. A redivac drain (12F) was kept as per the assessed requirement, and the space was deflated taking care not to displace the mesh.

An intramuscular injection of Diclofenac was given 4 hours after the procedure. Three injections of the antibiotic Ceftriaxone were given in the postoperative period. In case the drain had been installed, it was removed 12 hours after surgery. The patient was discharged 24 hours after surgery on a course of oral antibiotics (oral cephalosporin) for 5 days.

RESULTS
=======

All patients (n=6) had unilateral hernia and all were females. Mean age was 33.8±18.6 years, and follow-up ranged from 12 months to 39 months (mean, 23). All surgeries were elective, and none was for a recurrent hernia. All patients underwent TEP without fixation of mesh. Four patients were operated on while under spinal anesthesia and 2 patients while under general anesthesia. Mean operating time was 29.2±10.7 minutes. The mean pain scores were 2.33±0.52 at 24 hours and 1.33±0.52 after the first postoperative week. Mean hospital stay was 1.17±0.41 days. No patient had urinary retention or seroma formation in the postoperative period. There were no recurrences on follow-up (**[Table 1](#T1){ref-type="table"}**). None of the patients reported postoperative nausea, vomiting, or spinal headache.

###### 

Demographic Details and Follow-up

  S. no   Age   Sex[\*](#TF1-1){ref-type="table-fn"}   Side[\*](#TF1-1){ref-type="table-fn"}   Operation Time (min)   Anesthesia (SA/GA)[\*](#TF1-1){ref-type="table-fn"}   Pain Score[†](#TF1-2){ref-type="table-fn"} 24 hrs   Pain Score[†](#TF1-2){ref-type="table-fn"} 7 days   Hospital Stay (days)   Follow-up (months)   Recurrence
  ------- ----- -------------------------------------- --------------------------------------- ---------------------- ----------------------------------------------------- --------------------------------------------------- --------------------------------------------------- ---------------------- -------------------- ------------
  1       32    F                                      R                                       35                     SA                                                    2                                                   1                                                   1                      39                   No
  2       25    F                                      L                                       35                     SA                                                    3                                                   2                                                   1                      32                   No
  3       32    F                                      L                                       45                     GA                                                    2                                                   1                                                   2                      26                   No
  4       70    F                                      L                                       20                     GA                                                    3                                                   2                                                   1                      16                   No
  5       17    F                                      R                                       20                     SA                                                    2                                                   1                                                   1                      15                   No
  6       27    F                                      L                                       20                     SA                                                    2                                                   1                                                   1                      12                   No

F = female, R = right side, L = left side, SA = spinal anesthesia, GA = general anesthesia.

1 = no pain, 2 = mild pain, 3 = moderate pain, 4 = severe pain and 5 = intolerable pain.

DISCUSSION
==========

Femoral hernia is much more common in females, with two-thirds of cases being reported in females.^[@B2],[@B21]^ In our series, all the patients were females. Femoral hernia is associated with recurrence rates of 1% to 10%^[@B4],[@B22]^ in primary cases and up to 22.2% in patients who have been operated on before for the same hernia.^[@B23]^

Nerve irritation and chronic pain were common in early laparoscopic hernia repairs until anatomical studies defined the "triangle of doom" and "quadrangle of disaster" areas.^[@B24]^ Still mesh fixation by metal staples leads to chronic pain in some patients.^[@B25]^ Of late, studies of laparoscopic inguinal repair being done without fixation of mesh^[@B19],[@B26]^ have been reported.

Similar to laparoscopic repair of inguinal hernias, laparoscopic repair of femoral hernias has distinct advantages over open repair. Laparoscopic repair is associated with low morbidity and early recovery.^[@B16]^ However, unlike inguinal hernias, laparoscopic repair in femoral hernias has 2 additional advantages. First, a significant proportion of femoral hernia patients have associated hernias, mostly inguinal, the incidence of 6% to 33% being reported in different studies.^[@B2],[@B16],[@B21],[@B27]^ So these concomitant hernias can easily be diagnosed and repaired with the laparoscopic approach. Secondly, a proportion of femoral hernias develop in patients who have undergone previous open inguinal hernia repair.^[@B16],[@B28]^ In the series reported by Yalamarthi et al,^[@B16]^ 46% of their patients with a femoral hernia had undergone previous open inguinal hernia repair. So the laparoscopic approach is preferred in patients who have undergone a previous open hernia repair.

Although femoral hernias have a higher incidence of obstruction and strangulation,^[@B1],[@B4],[@B6]^ studies demonstrate that laparoscopic repair can be successfully and safely done in acutely incarcerated femoral hernias.^[@B14]^

Open preperitoneal mesh repair for femoral hernias has been associated with low morbidity and recurrence rates of up to 1%.^[@B12]^ Similar results have been reproduced for femoral hernias in laparoscopic total extraperitoneal (TEP) repair^[@B16]^ and transabdominal preperitoneal repair (TAPP).^[@B2],[@B14],[@B15]^ Laparoscopic surgery in all these studies was done with patients under general anesthesia (GA), and mesh fixation was done in most of them. As per our literature search, ours is the first study reporting laparoscopic femoral hernia repair with the patient under spinal anesthesia (SA) and without fixation of mesh. Requirements of GA for TEP repair have several disadvantages compared with regional anesthesia, such as significant hemodynamic changes, delayed recovery, postoperative nausea and vomiting, increased cost, and the inability to operate in high-risk cardiopulmonary patients. One additional advantage of doing TEP repair with nonfixation of mesh with the patient under SA is that movements in the lower half of the patient\'s body after SA are less compared with those with GA, at least for a few hours after the procedure. This helps in spontaneous adhesion of the mesh in tissue planes, especially when the mesh is not at all being fixed (with metal staples, suture, glue, and other means) as in our study. The feasibility and good results of TEP repair of femoral hernia done with the patient under SA and without fixation of mesh as shown in this study removes 2 distinct disadvantages attributed to TEP: need to fix the mesh and necessity of GA. This strengthens the case for laparoscopic femoral hernia repair as the first-line approach for treating femoral hernias.

The study has a few limitations. It is a small retrospective study without a control group. Prospective controlled studies with a larger number of patients are needed to substantiate the results of this study.

CONCLUSION
==========

Laparoscopic TEP repair of femoral hernia done without fixation of the mesh with the patient under spinal anesthesia is feasible and safe.
